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(54) INTRODUCTION OF IMPURITY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of 
doping, which is carried out at a temperature low enough 
to avoid damage to resist and eliminates the need of a 
doping mask. 

SOLUTION: At the time of introducing an impurity in the 
vicinity of the surface of a solid sample 8, inactive gas 
which contains inactive gas or reduction gas is 
introduced into a vacuum chamber wherein a solid 
sample is set, the gas is excited so as to generate 
plasma 25 on the surface 8a of the solid sample and an 
active sample plane is exposed from the surface of the 
solid sample by the plasma irradiation. The gas or vapor 
which contains the impurity is brought into contact with 
the active sample plane of the solid sample in the 
condition that the plasma irradiation is not operated, and 
an impurity layer 12 is provided by permitting the 
impurity to be adsorbed by the active sample plane 8a of 
the solid sample. 




IT;: 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 



28.02.2003 



http://www1 9.ipdl.inpit.gojp/PA1 /result/detail/main/wAAAXwaWiIDA4091 1 5844P... 2007/1 0/1 1 



Searching PAJ 



2/2 ^— v 



[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 

[Date of extinction of right] 



http://www1 9.ipdl.inpit.gojp/PA1 /result/detail/main/wAAAXwaWiIDA4091 1 5844P... 2007/1 0/1 1 



<19>0*B#lfJT (JP) (12) & §f| j£p & (A) 

4#HIHF9- 115844 



(43)&I8B ¥$9^(1997) 5 J3 2 B 



(51)Inta. e 




F I 




H 0 1 L 21/22 




HO 1 L 21/22 Y 


21/8238 




HO 5 H 


1/46 B 


27/092 




H 0 1 L 27/08 3 2 1 E 


H0 5H 1/46 














f»*JH©!R3 OL (#7 K) 


<2l)flflH#^ 


#^¥8 -2 10355 


(71)tHWA 


000005821 










(22)tBIB0 


¥^8 ^(1996) 8£ 9 B 










(72)3fc!J» 


*» 


(31)flBfcffcSBS# 


*HB¥7 -204256 




AE«fPiKrp^w*iooe»«i mrnss 


(32)«5fcB 


¥7(1995)8^10B 






(33)«5tm*!g@ 


B* (JP) 


(72)S&9!# 


*m aw 








AEl»nJE*A^^H1006»ffi ftm 














(72)5fiW# 










*KiffPij«Te^pistioo6Sfl& mrwat 






(74)f$SA 













(54) B6WO««!] *qMft0ttA*tfc 



(57) mm] msEK) 

mm] 3RM*K-trv^iat % vs>* hotm^ 




( b) 
6a 12 



1 

[1#fFM*©l&H] 

*^*fc«*ft*B#1Wof»iaa»*tt»iiit»« 10 
2 ] @#W©*Effi$fc^!fe£agAl-5 

5W«WSr*Ai-*W^*»UTH#IWOKWffiS:V^ 
r ©:/ y XV©ffJt t i o -CHIBHftlW©*ffifciStt 

fcwisrffi&atttis*. 20 

SBi^*W(sFffilc^J6*S:^A^S^««0*A*ife. 
Iff *9 3 ] H#!W©*ffii6#fc^|i&i&£agA UT 
" NlMO S ffl&33 X TA * fcfi^©ffi©x ✓ W X " 

£ "PiMOSWjasj:^ Sfctt-tote©^^ 

x" ft»iiM-6fc|RL, 

30 

•W ^7XV©i^|^l L4v^*t?MSE* 1 

Ltcm^m^mum^mm^ 1 ©^m^^^a 

U 

Jg2©^6#>&^A^3gB#£«LT|I^W©^ffi 40 
Mrj; ?>&v\ 

WIB@#:t*r4©*ffit-7°7XV*^$^ Z.<r>-f7* 

UfcH#IWoSI>BJStt4IWffitlS 2 ©**fifc«:3IA 
1-5^M^©^A*-fe 50 



#M¥9-1 15 844 

2 

[0 0 0 1] 

H*«ffit#*^*ta[ c t |c J: 5 *ttto©i*A*' 

mcm-tz*><Dxibz 0 

[0 0 0 2] 

[&*©&«] ft*. iMltLTO^ynyii© 

Sffi^©^iS&!^©2gAt-oV^f4, Mx.fc£, CD i g e 
st of technical papers 19 
93symposium on VLSI techn 
ology;pp97-98] fcSE*3;h,fcSflW*#»f 

[0003] ^vtmmw-tzb. Mmtwz 

[0 0 0 4] fcfc, *fft$Wc->y3y^N^ 

B 2 H 6 ) ?:|AL, ^tflWWT^fcdUTS/y =»>-<7 
^©^ffii^BfSWJl^t) b< fi^H-T? *> -513:5 
#%L<{«*£*T F-t°V^£ff&5„ £©R, ± 
teJI£*K*A£;h,fc*tt*&£Affl©;tf*©$^ £P> 

y^^©ffirtir^-i^M#j^itA§*5fc»(^ K 
- \£V>fj3* Sr^A-fSPROfiSttttft 900°Cffl^-efc 

[0005] JtiE© i 5 ic K-try^JI#*** 

ft XT*?— hitt^l/, MOS h7^^^ 
[0 0 0 6] 

[»W*s«BfcL.J:5 £©J:5K:ft*©**i 

tfS 800t:~ 900t;©^?flfcBi$^5fcs!), u-v 5 ^ h (0f 

4 F- ¥y?%fi ozt \tt°imxh5 0 t v^ 5 ©ttii 
»©V^ h» 250 < CeA^»JRIS^-C*5, *ft£t± 

[0007] mttttvtis *#xgt F-t°y^ig© 

'>4< k-k-jfZUi/x bOimM.&SXlKDWLg.Xft 1 !) 

fcftXZft^frbk^xmz.imZTi-ftctmxti. 

»BU& L ^ t ft , JiBMsi- 5 i t at? # ft v \ 
[0 0 0 8] J;i5l¥L<fa, ^Ai-^t^ttttSr-^Wi- 



3 

fc, ^5fecoJ;5(c»#lS5r 800t:i:5o;/t:iSa-CfT5 
t VS?* h«rfli^fc»^fc*ttfc$A;W*.fc< ft 

[0 0 0 9] hfcflJV^S 3® 

[0 0 10] V-v 5 * hlJfiL S I SSitXSiE&^TCiffi 

So E.© K-fcV^Rjtflt Will ^ya^UJRS: 

MWra^nSitfc^ K-fcr^XSSr*atffr5 t 
[0011] *IPJ|±C-MO S*it©^^if(0/p 

[0 0 12] 

[IHI*jlWW5fc»©¥«l #3SK©^M^©«iA* 
Sttt, 7°7 XV©jftt(E «t otl^©iffitStt4 

[0 0 13] ZO*&9i\z£&k. C-MOS#ii©Jg 
[0 0 14] 

(4, Hft:^0*ffiiS#lc^if«tiSr^A't5t|^L, @ 
* Lfc*Jgfe*f * £31 A LTHufEtf * £JE§|2 Liu 



(3) 4#M S F9 — 1 1 5 8 4 4 

4 

ffi{E®»> $*Ttt[|E^Mfe*^Ai-5 £ i t f 
[0 0 15] E©#$|Ej;Si, CMOSffiit©^/&B# 

K- try t» i^y* h ©fctB&iifcfrfcvMSfi-e&ft 

[0016] ££j|E, ^tt*OjRWft*£tkSrM5^l^lH|» 
10 #5. 

[0 0 17] I»#£2Ktt©*f^©*Afrifctt, Bfc 
Al-5»£*»LTBfl*8ft©WW«:i'i>* KtJ: 9 

jfTBtttf* LfcTOfetf * £&A LTffllE^ Sr 
BjfiLfl&ffiBft»W©*ffite:7 |, 9Xv E© 

-f y ©aw ic i o x iJaanflcwis(-o*iff fcjgtt**t 
»ffi*frw$*, ^7X^©flsw^fflLftv>^t?ffl 

[0 0 18] »*^3|Bic©^Mfe©^A*-fei4, B#: 
^©*ffi»#fE/FMfe**AL-t "NiMOSm 

it^, Sfctt^oflfc©^ t "pImosI* 

*5±^ ^fctt^©^©^^/^^" 5r^i-5(E|^ 
U» *l©JF««ijS:*A-t-S«^S:»UXH*WW©W 
^ffiSru^ Me J: 98^, BfttW** ? h UfcJtS 

30 Sr^AUTtaiE^SrlifiLffl[|E@fW5(S)-©*ffi^7"7 
XV5r^4$-fr, r.©7"7XV©TO(Ej;o-CmffBH#: 

»Wififc*l©^(t*fcJ|tAU S&2©*«tt&l*A1- 

76tt^'^ 5r^W Lfc^Stt^^ **A UXfflfSB^ £B 
40 jgtifffi@#fW©*ffit^7Xv4:»^$*, c©^ 

7 xv © lit c <t o x iu ib @*w*4©*e ^smmm 

m 2 <D^m^%$%i-%tfx*tcim%%m&m+<DM 
lesttftK^ffit^^^XBu^yv 1 ^ h-es^tt-f !e 
Ltc®fom^mmm&tm®m\-m 2 ©^ne%5r 
^Ai-5rt^mt-r5 0 
[0019] mmomm 1 ) h 1 ~h 3 » (ns©^ 

*1) HlfclSV^t, K^ff2lE(i^M%©^ 

A*ff * 5 »*t?*>« v-y 3 8 4 {Eir 5/ 

50 h§i^TV^5 0 z<Dmfe4\ctiX}&¥mW*.hiriX 



5 

[0 0 2 0] MmM 21-^7 XV £3§££*.&fcft!c 

w * p»*^is i *j .ktwsflsWR 3 tmmztix^ 

5„ Jt^fll 2i^A§tl5#*^A?^LTI4, 
-f-Kl 0*J:tJ«i©*ffi||2O^*ilMli- S^T" 

[00 2 1] H2i:BI3ttHlt*Ufci6jl*«fflUfc 

( a ) iotH- j: 5 \m»#mm iua»i 

•Siifc^Jla 8 ©*?HH«©&K*IB 8 a ir, 10 

mm^mmm^m-^Mz^x, n^y^-vi 

5&38££-fr3 0 

[0 0 2 2] ftfc\ 7 , 7Xv2 5B;, 
&^8ai^fc^$tl5 2.45 GHzCD^^nSfe 

tzM,<DMQM\-m 3 X 1 0 " 4 T o r r , v>f * a^l4 20 
IRlOW^^-ttifi 500W, ja«»Wi3 0tHA^!7 
-|2t& 300Wi: Lfc 0 
[0 0 2 3] COi 5i-LT^$£ftfc7 , 7XV©fiJH- 
ICtot, -> y a ylt 8 fflS«1 8 a © g M« 

f*y7Xv©flg|t^S«*ffi8 a fcflUB LftV^ 5 fc, 

[00 24] ±ffi©J; 5 fc||fiM>o|Stttftoft 
»£Sffi8 a ^L"C^9X-rOflSitS:ffjh Ufc«*T 30 

[0025] :o^|AI:±ot, it^offitt^i 

**iS8a^*&ftS:a»JC##S* x 0 2© (b) \C 

&r x o \c*mmm 12 (*> y = vx« 8 1 g*r©2f m 

*^m-h a i"9PL<tt, 7yXV©fS 
[0 0 2 6] ^liC, 7°7XV^-e^VNfc*, ^FM#J 40 

^©Wi-S^/v^-^^ct < ft *>ii£ft^fc«>, gg 
< K-tfy^ftSri^fti^ fg2ic, 3p«4WSt^-o 

c£asftv\, 

[0027] ftfc\ ±ie© j: o icmm^fe&ftmmm 
40 O cti^ffis.-?fcofc 0 i^t, 03© 

(a) ic^-tJ;5!E, ^»|j#J»A**ifc^y 
8©_kl^ M^.fiCVDv'y ny|t«^^omi 
14* 500nm±Sa-f-So £©fL SSftf^Jifrffo 50 



#M¥9- 1 15 8 4 4 

6 

t»M»Ltt)i< 1 *^Jg©^fi|T?l4 100 

o c ct? io »Ffl©i»i^a*^Tofc: 0 ^©jiM&asrfrS* 
T'tti«?fi©f! ! ^a*fi : oTv>ftv^fcfe, $*©&»-?* 

[0 0 2 8] 03© (b) {r^-ri5l-> tt» 

©^Ji^ir^* M y^77^fi*txyfy^fiiS: 

-<*-KO»*fr3l*Ti-5. 
[0 0 2 9] £JLk©J:5fcl&K*ffi8 aSvfqgfetf** 

ft »?i©J;5ft®aTT?feo-c^iyy ^yiii^ 

[0 0 3 0] §6>(Cf¥L<{4, K*«ffi8 afC;fag£^ 
(dangling b o n d ) **fltttj LTft^WlE* 

lc^M^*fc|^|E|4^^©5>^ffiit§^5 0 

[0031] y y/7X?©itTtoffit© 

#iC0. 1 /i m^WlSiSBft^W *Jfe*W t£g* £ ft 3 
8 $ 40 nma&0$&;P»jft-?ftS. 

[0 0 3 2] (HS©J£1§2) 04t05(± (Hffi©^ 
ft 2) Sr^-fo C©HJS©^ffi^f4, ^tt^ABftcy 
^yy^M^gftifoi-^x h (Mi(i v ^i-h^^x 

ioT, CMOSi|^tfl^6**»Jti-5XSS:*tTV^ 

[0033] s*^ft»itigtt±tB© mm<D^m 

-cv^5 <) r©«fc5i^M#>te»S:ffv>fcv^^£Jl^*^ 
h!E J: 19 SoT'FXi^SAtHtr, al^Wft K— 

[0 0 3 4] 04© (a) HMOS^mW^WOWMT. 

n<D^xh<o, nms&mmi ifcj;w-MS2o 

~o©MOS5rPfflMOS iNSMOS(Ef^t) W5» 
ife-f, NSMOSSr^5 5 ir1-5^SrW^x h2 2 a 

t?sv\ zoymois}) =»y^8Sr0i[^-r<t5ft 

[0 0 3 5] ^X7>f-Kl0*»fe5F}Stt^Xt>U<»± 

ti-5o i©^©7°7XV©^©^(4, 2.45 GH 
zOv^^nSi, 13. 56MH z ©iftJljgSrflfffl UTtT 
v\ c©«p©^xSr*ALfc(S©Jt3gSfaifi3xi o" 4 



7 

Torr, v^f^pSMIlClii^y-Bl) 500 

w v Mm$Lmm3<Dmt)'<9-i$ffi 3oowtbfc„ 

[0 0 3 6] ^CD^yXVoKWi-ioT^y ayS| 

osoy-Mii ftS^M^JI 24aiKW y®ff 
ift&^MfeJf 2 4 b^JlMStlSo 10 
[0 0 3 7] ^V^-V-i?^ h 2 2 a£JfcfeLfc|£, 04 
©(b) \zmir£o\m4<D (a) T?5fe^(S5»*^A 
LfcPMMOS®®*^^ h 2 2 b-CiS5o JRWfcS 
A«^Mttl^#t?& 3 te^lxJltffc* £ltt? # x 
-e«tk*«r K-t°V^L, mi-NSMOSoy- h*St 
26a J: K W frS^M^lJl 2 6 

[0 0 3 8] ^UW^ h 2 2 b£|&*L/i^ JJ1T 
(DHUiffVo (S5**5J;t>%*o^M^^#AStvfc 
i/DnyStsoit, M^.tfcvD^t:li^^»# 20 
®Zmil\* 500nm±ta-f-5 o -©gL s^&mi£: 

1000 °c-e 10 fM^a^ftofc z.<Dm»mz7* h 

(a) t^-TJ;5t-PP^l 6<Sr^$-f5 0 

[0039] m^x\ &mum%j%i$irztctt>\c&mo 
ml, @5© (b) e*t-±5t4«E»i szwm- 

5„ 30 

[0040] IMWllnAic^rtS^MIUtlUI 

•WM&SrJfifcL-CfcWfrfcV*. -trCRlCfi, PSMOS 
flg«tf±W?LrJB5**^/V'¥- 15 keVtK-X 
*5X10'Vcm 2 % NiMOSt(iflxl«i5ri 
•$/V3r- 3 0 k e VT* K-Xfi 3 X 1 0 15 / c m' "&A 

[0 0 4 1] ±IBO#HJfe©^ffiTi4, 7°7XV?g£^ 
at UT, «iMM^n Np^*R| (Electron 
Cyciotron Resonance) Sr^V^Ti 

XV (Indctive Coupled PI 
a sma) , ^Jlay, v/V^X/-^ 7 >Vjr&, 
hpy, 2J3J&, h^^-K, LEP (L i s s a j 
ou Electron Plasma) *^1V^ 



#$§¥9-1 1 5 8 4 4 

8 

[0042] h&<D%m<own-z\z. mimw<D3iw& 

ZMi8.1rZ>m&ZW\zmfxmw ufc*, mo s -cr±* 
tfctt. Hfl«#©*Kie»fc**fitt«:*AUT "NlM 

[0 0 4 3] ilEOfcJSJfeOJBIBTftt, tt^oigtt* 

Xti&iss a mo^mmn, jyx©«« 

[0 0 4 4] 

£*»tt#x tfSr-SWi- 5 7° ? XV \£®i-<D X 

X, s»r»v\ ^0^077^/^5^^^^ 
#5fc#fc, BjRtt©*v<>w;?x h oflMBSrfi^ U**s 

[mffi©ffi*^iftBj] 

[mi] (H*©^fii) ©^tt^Ao^Atftffli- 
[02] mst*©^ffi©^tt^A©isin 

[El 3] |g|^*o^||©^««B*A©ieB 

[04] imM<owM2) (D^n^mA<Dxmm 

[0 5] (£Jfe©JgJB2) <D^*^*A©IS0 

[«F#©RH] 
2 
4 

6 ^y7* 
8 yyayis 

8 a SftSffi 

10 #X 7 4 — K 

1 1 mwmm 

1 2 

1 4 gbRi* 

1 e muu 

1 8 #ssb$j 
20 ?- hmm 

2 2a, 22b Wv'X h 



(6) 



#M¥9- 1 15 8 4 4 



[01] 




12 



(7) 



#H¥9- 1 15 8 4 4 




(72)*K# 4>UJ -SB 

*EflJFWm:*^re*ioo6#tfi #T«» 



